Objectives: In the current study, the Anderson model is used to determine equitable access to dementia care in Europe. Predisposing, enabling, and need variables were investigated to find out whether there is equitable access to dementia-specific formal care services. Results can identify which specific factors should be a target to improve access.
| INTRODUCTION
Dementia has a major influence on a person's life, affecting not only cognitive abilities, but also activities of daily living. As the condition progresses, an increasing amount of care and support is needed, typically commencing with care from family and friends, 1 often described as "informal care." When informal care alone may not suffice, care from health and social care agencies ("formal care") in the community may be required and might postpone the need for institutionalization. For example, the use of in-home help (personal care and companionship) early in the dementia process may delay nursing home placement. 2 A literature review showed that one third of informal carers of people with dementia does not make use of community services. 3 Reasons for nonuse of services vary from the consideration that services are not needed, to a lack of awareness or refusal of the care recipient. In a recent review, Phillipson et al describe that the majority of people with dementia and their informal carers experience difficulties in finding access to formal care services. When care is received, often it is not of the right type. 4 It is widely accepted across many health care systems that there should be equity of access to services 5.6 Equity can be explained as the absence of systematic discrepancies in access to care services, with equal access for those with equal needs. Possible reasons for inequality arise from differences in availability, quality, costs, and information for different population groups. 7 A recent research project encompassing the Netherlands, Germany, Italy, Belgium, Finland, and Iceland (Assessing Needs of Care In European Nations) reported that there is low equity in access to home health care services for older people in Italy and Finland. 8 When looking at overall health care for older people in Europe, approximately 50% to 75% of all formal long-term care is delivered at home. 8 There are major differences in how care is subsidized, organized, and delivered. This is similar for dementia-specific care. The recent "European Dementia Monitor" showed differences on a financial, organizational, and practical level across Europe regarding access to dementia care and treatment leading to inequality. 9 Reports from WHO 10 Equitable access is said to occur for patients when need and enabling factors such as disease severity and waiting lists determine realized access (actual use of formal care). Inequitable access is said to occur for patients if predisposing factors such as gender, social economic status, or education contribute significantly to use of formal care, after controlling for need and enabling factors.
In the current European Actifcare study, access to care is studied using the Andersen model. People with dementia and their informal carers from eight European countries (the Netherlands, Germany, United Kingdom, Ireland, Sweden, Norway, Italy, and Portugal) were followed for 1 year during which a transition to formal care was considered likely. By means of a set of questionnaires, a number of predisposing, enabling, and need predictors of formal care use was mapped. 13 We aimed at investigating these predictors to find out whether there is equitable access to dementia-specific formal care services in Europe. Consequently, results can identify which specific factors should be a target for interventions to improve equitable access.
| METHODS

| Study design and participants
Study data were collected as part of a European prospective cohort study: Access to Timely Formal Care (Actifcare). The design has been described elsewhere in detail 13.14 In total, 451 dyads of communitydwelling people with mild to moderate dementia who were expected to use formal care within 1 year and their informal carers were recruited via memory clinics, general practices, casemanagers, and community mental health teams. The expected use of care was based on clinical judgment by an experienced clinician. At baseline, the participants had yet to use formal care support, involving personal care from a paid worker, in relation to the dementia. In the Actifcare cohort study, formal care was operationalized as home nursing care, day care services, community or long-term medical care, and social care structures. It did not include day care received solely for social purposes, domestic home help, housekeepers, volunteers, support groups, transport services, and meal programs. Written informed consent was obtained from both the person with dementia and the carer according to the national procedure in each country. All countries obtained the appropriate ethical approvals. 13 
Key Points
• The Andersen model provided the insight that (besides need factors)the predisposing variables region of residence, gender and age do play a role in finding access to care.
• Number of hours spent on informal care, living alone, needs and disease severity are important predictors for service use.
• Healthcare professionals should pay attention to these predisposing factors to ensure that they don't become barriers for those in need for care.
| Measurements
Measurements were scheduled at baseline (T0), six (T1), and twelve (T2) months. Comprehensive assessments were conducted by two researchers, who in the majority of the cases visited the dyad at home.
Details are described elsewhere. 13 The variables in our analyses were divided into three groups according to the Andersen Model: predisposing, enabling, and need variables.
| Predisposing variables
For both the informal carer and the care recipient, demographic characteristics recorded were age, gender, social economic status, and years of education. For both members of the dyad, these characteristics were analysed separately. Social economic status was generated by an occupation coding system with five classes (1 = Higher managerial, administrative and professional occupations, 2 = Intermediate occupations, 3 = Small employers and own account workers, 4 = Lower supervisory and technical occupations, 5 = Semi-routine and routine occupations). 15 In addition, region of residence was reported, where Norway and Sweden were classified as "North," while Ireland, United Kingdom, Germany, and the Netherlands were "Middle" regions. Portugal and Italy were classified as "South." This classification was based on similarities in health care provision and culture. In addition, this division was made based on previous (qualitative) outcomes of the Actifcare project.
| Enabling variables
Informal care was reflected by the number of informal carers and the number of hours spent on informal care by the main carer. Both these variables were derived from the Resource Utilization in Dementia scale (RUD), 16 which is designed to measure informal and formal care use. An important demographic variable that may relate to service use is living situation. Several studies have shown that if a person with dementia lives together with their carer(s), they are less likely to use services. 17, 18 
| Need variables
Disease severity
To measure disease severity, two variables were used: severity of dementia impairment and daily functioning. Severity of dementia impairment was measured with the researcher-rated Clinical Dementia Rating (CDR), 19 where we used the sum of boxes instead of the total score, since the sum of boxes gives a more fine-grained representation of cognition and functioning, and it allows to monitor change between follow-ups. 20 In addition, the Mini Mental State Examination (MMSE) scale was used, which is a scale with a range from 0 to 30, where lower scores indicate higher cognitive impairment. 21 To measure daily functioning, the Instrumental Activities of Daily Life (IADL) scale and Physical Self Maintenance Scale (PSMS) 22 were used. The IADL scale consists of eight items providing information about performance on daily activities such as shopping and handling money. The six-item PSMS focuses on self-care abilities such as washing and walking. For both scales, a higher score indicates worse functioning.
Needs
Needs were assessed by the Camberwell Assessment of Need for the Elderly (CANE), which is a semi-structured interview tool concerning (un)met needs in 24 medical, psychological, and social areas. In this study, the scale was rated using both the perspective of the person with dementia and the informal carer, as well as the interpretation by the researcher while keeping in mind the different opinions that were gathered. A need was considered met if it is provided for, either by informal or formal care. 23 In this study, we used the number of met and the number of unmet needs rated by the researcher.
Behavioural problems
Behavioural problems of the person with dementia were assessed with the short version of the Neuropsychiatric Inventory Questionnaire (NPI-Q), which is a structured interview tool carried out by the researcher interviewing the informal carer. Information on 12 neuropsychiatric symptoms was gathered; delusions, hallucinations, agitation/aggression, dysphoria, anxiety, euphoria, apathy, disinhibition, irritability/lability, aberrant motor behaviour, night time behaviour disturbances, and eating abnormalities. Higher scores indicate the presence of more behavioural symptoms.
| Service use
Service use was administered with a specifically for this study constructed service use checklist, which consisted of 22 to 26 items (depending on availability per country). Usage of each service was recorded at each assessment point. Four clusters of formal care services were created in which a distinction was made between services which provided support for the person with dementia and carer at home, but which were focused on providing company and activity (social activities), and those services providing personal care, eg, help with washing and dressing for the person with dementia at home.
The clusters were (a) help at home (social), (b) help at home (personal care), (c) day care, and (d) admission to nursing home, care home, longterm admission to hospital due to dementia. Next, we dichotomized usage on each cluster as positive if any of the services within a cluster at any of the two follow-up time points was utilized. 
| Ethics approval and consent to participate
| Statistical analyses
Group characteristics were described using descriptive statistics.
Logistic regression analyses were carried out with each of the four clusters of service use as dependent variable (home social care, home personal care, day care, admission). The independent variables were added to the regression in blocks: firstly, a block with all needs variables, secondly a block with enabling variables, and lastly a block with predisposing variables. This method is commonly used in analyses based on the Andersen model. 12 Within each block, backward regression was used to keep all variables with p < =0.10, before continuing with the next block. SPSS version 24 was used to perform the analyses.
| RESULTS
A total of 451 dyads participated in the study. The group characteristics are summarized in Table 1 . Amongst the people with dementia, 48% were diagnosed with Alzheimer's Disease. The majority (78%) had a CDR stage score of 1 (mild dementia). The relation between the person with dementia and the informal carer was mainly spousal (60%), a parent-child relation (30%), or other (10%) such as other family members or friends. A minority of 127 people with dementia (28%) lives alone. The percentages of service use uptake can be found in Table 2 . Predictors of home social care at T1 or T2 are presented in Table 3 . A higher CDR score, a higher sum of met needs, more hours spent on informal care at baseline, and living alone at baseline significantly predicted the use of home social care at T1 or T2. None of the predisposing variables added significantly to the prediction.
Predictors of home personal care at T1 or T2 are presented in Table 4 . A higher CDR score, a higher sum of unmet needs, more hours spent on informal care at baseline, and living alone at baseline significantly predicted the use of home personal care at T1 or T2.
The predisposing variable age of the person with dementia was significantly associated with service uptake in a positive direction. In addition, living in the North of Europe is significantly associated with the use of home personal care, in comparison to living in the South.
For day care, a higher sum of met needs, living alone at baseline, and being a female informal carer predict use at T1 or T2 (see Table 5 ). In addition, living in the North of Europe is significantly associated with the use of day care, in comparison to living in the South or the Middle. 
| DISCUSSION
This study examines factors associated with access to formal care for people with dementia and their informal carers, based on the Andersen's framework, which can be used to determine equity regarding access to care.
According to the Andersen model, access to care is considered equitable if it is predicted by enabling and need factors, and not by predisposing factors. 12 In our cohort, the major predictors for service use were indeed need factors, namely met or unmet needs as measured by the CANE and disease severity reflected by a higher CDR sum of boxes. This is an indication for equity in access to care.
There were also enabling factors predicting care use in most of the clusters. The first one was a higher number of hours spent by the informal caregiver on care tasks. There are complex interactions between informal and formal care, and studies on this subject are scarce. 24 Previous studies have shown that spousal caregivers often express reluctance to start using formal care because they perceive their tasks as a moral obligation. 25 Previous studies have found comparable results, with associations between a higher amount of caregiving hours and subsequent institutionalisation. 26 A logical explanation here could be that more hours spent indicates a necessity for more care due to disease severity. This seems to be in line with a review investigating the burden of caregivers of people with dementia, which reported that objective burden significantly increases with growing disease severity. 27 The enabling factor "living alone" predicted three subtypes of care (home social care, home personal care, and day care), which is in line with previous research, 28 where people with dementia who were living alone were more likely to receive home help with everyday tasks and meals on wheels. In absence of an informal caregiver living with the person with dementia, the need for help might be more urgent. "Living alone" was not a predictor for admission due to dementia in our cohort, which is not in line with previous studies. 29, 30 A possible explanation for this is that the percentage of people who were admitted to a nursing/care home in our cohort is rather low, since the follow-up period was only one year.
There were also predisposing factors significantly predicting access to subtypes of care. A higher age of the person with dementia was related to home personal care uptake. This might partly be explained by the fact that frailty increases with age and dependence and the need for support with self-care increases accordingly. 31 Although we asked about services related to the person's dementia, the complexity of interactions between cognitive and physical impairment makes it difficult to delineate services that are intended to meet needs arising from comorbid physical health problems from those arising from dementia.
Day care was started earlier where there was a female primary caregiver, and admission was used earlier when the person with dementia was male. Our results are consistent with a systematic review by Luppa et al which found that being a male person with dementia is a predictor for institutionalization. 26 However, in a different review no significant gender differences were found. 29 It is therefore difficult to find an explanation for these results without taking into account the whole range of variables that may differ between studies.
As the Andersen model states, it is undesirable that predisposing factors predict care use in people with identical care needs, as this reflects a discrimination towards a person's demographic characteristics. Gender and age do seem to play a role in equitable access to care, but the explanatory mechanism for this deserves further attention. The predisposing factors education and social economic status were not hindering or facilitating access to dementia care in this cohort. This is not in line with recent findings, in which a clear difference between countries was established in (amongst others) availability and affordability of care. In a large study into medical care, inequity was found in nearly half of the Economic Cooperation and Development (OECD)
countries. This was the case for visits to a physician, where richer patients found easier access to care, especially in Mexico, the US, Finland, Portugal, and Sweden. 32 In addition, people with a higher social economic status were more likely to visit a specialist. The fact that we did not find inequity due to social economic status might be because we focused solely on dementia care and on countries that are all part of Western Europe. In addition, this finding could be partly explained by the relation between region and social economic status.
Lastly, we studied the effect of region of residence in this cohort. 33 Another factor that should be kept in mind in this context is that the division of countries into regions might be too simplified because there are substantial differences in the care systems of the participating countries in the middle region. Differences in individual financial contributions between countries are also likely to lead to differences in service use between countries. The inclusion of these factors went beyond the scope of this manuscript.
| CONCLUSION
The Andersen model is useful, but the accompanying analyses bring along limitations. As with any model, it is a simplification of reality.
The model does not predefine moderating or mediating effects, which, if correctly identified, could better reflect the potential underlying mechanism for care consumption. In future studies, additions can be made to the model, eg, in terms of additional factors or interactions in order to reveal the complex pathways of access to care. Due to restrictions caused by the prespecified categories of variables in the model, there is a large group of variables that are not considered here.
However, these variables might influence access to care to a great extent, such as carer characteristics, subjective burden, and quality of life. The influence of these factors can be investigated in a separate article with analyses outside the framework of this model. Another limitation of this study is that, based on the inclusion criteria, people were expected to start using formal care within the next year. However, the numbers of service use uptake were smaller than expected,
probably because the study period may have been too short. As we were limited by the current design of the study, the follow-up period was extended with assessments at 36, 48, and 60 months to assess more closely where care transitions take place and which factors predict these transitions. In addition, it would have been informative to include information on income, as this is a better reflection of current social economic status than previous occupation. Although the sample was meant to be typical, generalization of the results to individual countries should be handled with caution as the cohort consisted of a convenience sample. For this cohort, the Andersen model provided the insight that besides need factors the predisposing factors region of residence, gender, and age do play a role in finding access to care.
In addition, it showed us that more hours spent on informal care, living alone, needs, and disease severity are important predictors. Health care professionals should pay attention to these predisposing factors to ensure that these do not act as barriers for those in need for dementia care.
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